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Abstract of JP20031 37894 

PROBLEM TO BE SOLVED: To provide a 
medicine that antagonizes Edg (endothelial 
differentiation gene) receptor. SOLUTION: 
This medicine is a threo type (2S, 3S) 
phosphorylated amino alcohol represented by 
general formula I [wherein R is a straight-chain 
or branched CH3 Cn H(2n-2m) - (n is an 
integer of 2-19; m is an integer of 0-3) which 
may be substituted or an aryl which may be 
substituted] or pharmacologically acceptable 
salts thereof. 
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(54) t^wo^Sfti] 75y7;i.3-;vu>Bt^b^i», Big**, ms^mm^ 

(57) 

[KJS] Edg ( endothelial differentiation gene< 

Jki=l^^i»lsa^>{liJfte^^) ^nw-^i!^m-t?>m.m^tm 
[ft 11 

HO-P— Ok^^^^^A.^^^^^^^ I 

o" i 

OH 

(OCHaC^H^sn-zn.)- (nf^. 2 1 9 ^om(DV^r 

l^-zuS-ie*)^) -x^m^ri^. y^uirm (2s, 3S) 
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HO— I 



lit 2] 




xm^^ti^. :^u:tm (2s, as) t$ 




lit 3] 




lit 4] 



OH 




im^ms] (1) -«f^v 

lit 5] 



Cp22r> 



[ft 6] 




m 



h^) t^^jt^^x. i(D:^u:ti^ (2S, 3 

s) ^mi^mcm^-t. 
lit?] 



OH 

(2) ft-g^ifei i<D:t^'^yD>^mm\.xr'^^- 

(Dr/\y:=i—Mt^(l^^n^::.t : 
[ft 81 



R VI 



OH 



(3) -wt^v I (Dit^m^ibrm-^^v I kdi- 
})>mmmmt^m^m»:ir6:it : 

[ft 9] 



vn 



(4) -®^vi loft^feicor^ys^t/i; v^s 




in^m 6 1 m^m 1 -is*:!! 4 (di ^•rtt;6> 1 m^mm 
[f»*«8i %n^ih^mf)mmmitm.xh^m-^^7 
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im^mi 21 f^mmw^m^^im^ft\t^^t^fzi^ 
im^mi 3] mm^^^Br-^mm&x^h^m^mi 

lO 0 0 1] 

othelial differentiation gene (Edg)^^f$:|Ct^ 
10 0 0 2] 

10 0 0 31 :^y^ i^^imm(o%mmimmx 

h6:^y ^>'=fi^>-i-]):y§k (spn-ip) 
l^bi 01 




OH 



rtStt Vl^^h^t 'r^:t-y r >^§:Sftendothelial di 
fferentiation gene (Edg);&Sl.f±l^tl. 

to 0 0 41 Edgm99omc:t-yTy§:m»t L-ca 

::iVir^tLfc[ Edg - 1 (J B C, ^90, 265, 
p. 9308)];65. ^CO^. Edg - KD^^^ti^tLX. Ed 
g -3( BB R C. ^96, 227, p. 608) . Edg - 5 (AGR 16 
/H218)(JCB, '96, 135,p. 1071) *5#btlfct)<^ 

PN- lP;i^Edg - l(D\Hm\±V tt^'oX\^^^-o!m\± 
t^TTi^^^fl (Science. '98, 279, p. 1552), ^(D^, E 
dg - 3. ^OTdg - 5^SPN - 1 P^^^^mt^Xh^^ 
t^^^^^tc (BBRC '99, 260. p. 263, J B C *99. 27 
4, p. 18997), 



[0 00 5] !kW\^&mm±<D Edg - SPN - IPCO 

hb (Science, '98, 279, p. 1552). TV > 
y<m^^mtM^^\ SPN - l?<omWi\^XoX. in vit 
ro^fajfiLt^x/U-e(OlttlSA*riefir 6 (EMBO J. . 
'98, vol. 17. No. 14. p. 4066), ^tc. m^hmdg 
- U ^^/^f^ Edg - Zi:mmm^'^tz CHO*ffl^^ffl 

t>. SPN - lPaAfe#WtC®*>i5{l^ii Lfc ('99^0* 

^it^^^^m'^M p. 883) . 5:+iLb(t. t*- 
AyMSk^ ¥lOf)^W&.!k^'e'fMzxs?l^ - 1 P lO'^^-lO 

-® mcxmm^^m^m±so%\^mMm\i:^n^^ 

i:^Lfz^K FlO^ISTii Edg - K Edg - 3^1 

^HmmLx^b-r. Edg - diimmi^xi^^tz ('99^0 

N - lP;^5S5fe«J*J*^Lfc^tgtt;^S}t^S^^^TV^5 (^9 
9^^it^^±^mW^ p. 675. 883) « 

10 0 0 6] ik'ff^ytjSS^^a (Eur. J. Biochem. '98, 
257. p, 403), lEV>t^^a5py|«S|fflJ!a (Biochem. J. '9 
9, 338, p. 643) T\ SPN - 1 PfE^^tttCMAP 

^±—ifmm\:tm^^thx^^. spn- lpr^!k'§^^m 
mmm(D:^mci^m't^^mm-mm^ivx\^^^o 

[0 00 7] ^^Ojtjfl, y y hiCSPN - IPSrMl^jlRSK 

&'b^fEmm^(Dz:i^m(D^MfmT^mm\.s spn 

- IP^^ in vivo^c:}^5^^r, ^^«lfigfiTc^*r^OW'^ffl L 

Tv^^pIf^^±^x^^uyt coo^mm^^^wM p- 12 
7) o ^^7.^ Rxit hommmw-m^^ 

Edg - 3SSX* SPN - m^mmtL. SPN - mm^m 
m^^t'^^\^mz'tm^^m^mmLx\^^^'^mm^m 

iS$HXV^-6 (Mollecular Pharmacology, '00, 58, 44 

9)o -^it. ^-f^mmmmomm^c^^^^x. g^iw^- 

y^;^—:^—(Dmm^ SPN - 1 ?f>H^^i-^^^^, SPN 

- 1 ?^>'bm(Dt^W)mm\^ML^(Dj^^^^Lx\^^^'^ 

tgtt;5^^I^^ttTl^-5 (Pfuger Arch - Eur J Physiol 
'99, 438, 642) o 

[0 0 0 8 1 ^^^^mm^Rl^iSPH - 1PCD#^^, 
IfilW3K^^^!J^fe^■7'/^<^ffiV^TWLfc^*, VEGF^FGF 

- 2/^<>f(7)iimB^(cJ:Sjfcf=ff^i*r, SPN - Edg 

- u Edg - ^ti^^'t^mcx^xnmm^i^m^'t. 

mi.x\^^^^mm^mm^tix\^^^ (ceii '99, p. 30 
1)0 

10 0 0 9] SPN - lPtEdg^mW<D^^^{C^oXB\t 

jfi. IStt^Stt^iS^E (COPD: chronic obstructive 
airway disease), l^mS^m^SkBi^mni' ^'^mm^ 
JbM^HTV^^ (Pulmonary Pharmacology &; Therapeut 
ics, 2000, 13, p. 99)p 
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[00 101 m^hv^^/y--^(Dmmm. v;^^ 

Edg - 3^^^mj:i^m\±^7rsL. SPN- 1P<!: Edg(D^-^ 

9, 274, 27, p. 18997) „ ^ yimmmtmm'^'f 

MCihmMcM^^i-:5Wyr^^tlX\^^^ (Circulation, 
99, 100, p. 861, Cardiovascular Res. , '94, 28, 

p. 1166) ^(ommomm^Edg^mmmA^x^^^ 
[0011] u±(D^M.^m^-r^ SPN - m> Edg 

tc. jki^msrffiiiu V'y^^. mm:^y. m^m^ 

m^^m^^L. Edg*§feiffittS:^i--5feiK^l.ffl1-r 

[00 121 Cl^^-CfiitC^^^S^tl&i: LTftt 
y^nS (2S, 3Rm ^ >'=^i^'^(Dit^'^f&mi^m 
f^M<!:J^^£f^gfifiCD^?fe5L-y^U::rSi (2S, 3SW ^ 

?i<. ^(^y >'K^i^fl^fi-&^^*iri/^/^;5^ofco 

[00 13] Zti'^X(D^J^mtLX\t^^T/\^V-Jl^ 
MSit«r?iJffli-^;^& Tetrahedron Lett.. 1 

988, Vol. 29, p, 239; E. J. Corey Tetrahedron L 
ett., 2000, Vol. 41, p. 2765) ^ii^^^tlX^^^ 

:^r2m<o3&:yi^mm^Rm^'t^:^mh^bfix\f^6 
10014] T^jwtL-±vy^mmmntLxy^u 

;^-M;^:7^ ^^dTv/V^Sijg-f S;^ftt*^P^tt-Cv^5 (p. 
Harold, Helv. Chim. Acta, 1988, Vol. 71, p. 354; 
I. Van Overmeireb, J. Med. Chem. , 1999, Vol. 42, 

p. 2697) i>^, z<D:^mxn:^i^y^m<D':^r2y<ji^^/ur 

/U::2-;um^'i^Xf)^(bs E^m^^^^mTZLXT /l^^^ 
[0 0 15] T/U-rt h'it^mcMV^Xm^. TfV^zz. 



il*^ W {c: ^tif^ =^ Mig-t 6 fc m^^li^rt^L 
Bilr^fc^c ^bic, ^y ^Dil«6^W#bti6;^i*fl 

*Pb^^•CV^S;^^5 (i^M¥7 -291904-^<i:^#, J. Chem. S 
oc. , Perkin Trans. 1, 1994, p. 1257) . y^ 
{c'^^hti^:ffmt^btiX\^^fJ:\f\ Lfzt^oX^ y^U:t 

[0 0 16] 

mm^m^i^^otir^wkm] *^§gcogwn, Edg 

[0 0 17] 

m^i-^tcMmMM^^mi^fzm^. yi-:^mr^y 
T. r^|gwt:^ifej ^5EdgS^<$:fe^ftffi^ 

[0018] imm%. i 

[fb 1 1 ] 

OH 

C0CH3C„H(2„.2„)- (n(i. 2^^bl 9CDWCDV^T 

Ffl(^v^-ftv;6^(^S»-cfe5) ^fcfi««i$^^Tti:v^r 

y-zl^S-Cfo^) -C^^^X^. (2S, 3S) 

[0 0 19] 

CH3C„H(2„.2„>-Srl/>5o rry^-z^Sj (^Jr#:«?ll 
<i:Lr{i. :7a.::i/uS, 1 -i-:7 5^;pS^o J: 2-^:^7 

sj <oittfe^nfcTy-/PSit*> f^jx.f^. mmw 
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[0 0 2 0] R(Dtt^'^L\^^mmtLX\t. &.T(Oi,(Df}^ lit 12] 



OH 




C 1SS.1 P(25,3S) 




Ubi 4] 




[0 0 2 2] :^mm<Dit^SiO(Dmt LXIX ^M^m^ 

^^V^IS. ?S^^:e. v-^^^i^. •vu^>^^ig 

[0 0 2 3] :*:^0>^{t:^^fi:V^'f^xtiF^&5^'fbitei^ 
(E d g) ggft^ttSittSr^U. Edg{c5fet-r5SPN - 1 P 

^liite^ (Edg) S^flst^LtSfit-rSE^^S^t-rSo 
tiSS^K^S (Wlx.«. SjJDRfiM^b. (^J 

IE) S:^B5^L<l*f&i8e-r5fcJ?)<^±EEII«rffitti- 

^mm) t^h^^ z,^x. riq^P^^^^sj t 



C 18S - 1 P(2S, 3S) 



s (copD) . wmwi.m'&mm. ^m^^msi 
[0 0 2 4] :i^%m(Dit'^m^mMt Lxm^^-btz^M^ 
irh.(Dmmxh^<. '^^w\^is^\:^xmm(o\>mm^^ 

mo:>WM^m^x,-^x. m^i %ni mn 
mi. mm. mmm. mmi f^ticmmr 
^m^^x^^^o mmm. mAmtLx\t. tctx.\t. % 

^^iri^wM^^n^Wi^^x. o/^m!m\t\.x. m 

M¥ 6-298642 {CiB«(^ J: 5 tCpSif -5 ^ ^O^-c 

ffir-^. m:^pSii. ^SSr'cti/^;^^ o. ooi^-ioyo 

(W/V) . $?^L<l:i0. 0 1-5% (W/V) -Cfo 
y^^^gR^LTft. ;*cS*3fey VlgR, 3PM^*y 

^» . :7 ;t 7^ :7r 5^v^;i^ir y y;:^^(^^3ifo5v^(^i|a 

^^io^it^^ffi-^mxh^, ^#aj£tt^j<bLTf^. 4^ 

i^*5 0 O'-l 5 0 0 0 0):^]) :t^>'^f'i^:y-y^]} >^ 
^ F - 6 8 ) , 1000-^10000 0)^fy T/V 

^ui^^^) iJ-^li 0 0 0'-'2 0 0 0 oco^y 

;*-=^v-r/^^t^:/*S'&f*:, fil!>fl:f^'i/}ft3Ky:^^i/r 

{If. y')±')ymism=^:^'r?i^. ^Ky^y-tyviii 
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X mo.oooi--mm mg /kgf^fi/g^ 1 0 1 

cos^flii. mBomm. f^a. j^^^icj: 

to 0 2 5] ^mMfDit^m^. ^y.T(Dmmmcx^x 

j^j$:^mn<omnm^^isbx^jT\^mm-r^o 
(1) ^Jt^J^l<s^(^Iga!{giJ 

(A) T/l^^=^Mm<D^f& 

P 

CpgZr ^ + Et2Zn — 

^^jEf^g-t^fo^^ -WL^wxm^fh^^m^yj^y^=^^ 

^A^<D1j^ (J. Schwartz ib, Org. Synth., 
1992, Vol. 71, p. 83) VcX^. ^ ^y 

miti^^i-^^y^yi^tiv hitifim^a^m\^^^::t^*-x 

^tz^Jk^(D:^& (S.L. Buchwaldfj, Org. Synth., 
1992, Vol. 71, p. 77) tC J: f9^«/^Z:i&-fl:i^;V=i /-fe 

yt^bmrn-r^zthx^^o -^^vxm^ti^^m 

» 5 f> 2 2 it^mV^(0 1 <7) Srffl V ^ :5 r ^ 

Af^6^ic{ii l-Fxv'V. 1— O-^x 

'g'tt?C«S#l»t» ICl: t> ^ C 18;^ :7 ^ >- =f >»';d51# ^ tt 

i-y^/i^r^^i-y^xh^o 

[0 0 2 6] (B) N-{^ttLfc (S) 



[^1:1 51 




V 



Ffl(Ov>-ftL/?)^cDS^r-fc^) ^fc^ie^$t^r^>J:v^r 
[<k;i 61 

Et 

(S) --fey >^75^P>GarnerP?<?5:^j£ (J. Org.Chem. . 19 
87, Vol. 52. 2361, Org. Synth., 1991, Vol. 70, p. 

18) \c^^x^m'^:Ltfi^x^. '*;fcmiRD"n^fflv> 

Utl 7] 



H m 

fi. ^TUit^ ^l^^JjVi!s:^i^iyfVit^:=.jiV (Z) . t-">^ 
Y^-yti}Vif>^::^)V (Boc) , X -T ^;\^ir^-y^ 
^)\^ (Aoc) . ^Vif^=^fVir^-yfifV^=^fV^ p-p< 

[0 0 2 7] (2) ^ I<7>fe-a-^<^-&^ 
8] 
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H HI 




R S 



CpgZTv _ V 



R VI 



R'O— I 




°- ^ 

10 0 2 81 BlXS: ±fS (1) (A) "C^^r/U 

^^/Wb^J<^. ±12 (1) (B) TWc^I I I(ON- 

[ft:i 9] 




Vm't^o ^rS^ps-SOOSie-^-^^^, Bioorg. Me 



vn 



d. Chem, Lett. , 1992, Vol. 2, p. gTSiBfc^O^i j; >^ n 

[0 0 3 01 m2X@: it^^l \ (DUr^^-/ ^) >^ 
I^b2 0] 



NHA 




VI 



3i^^4'<:^>^«l^Sf^g^<7)i^^^^^r. -20-100 
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[0 0 3 1 1 i?3xm : m 2 xnx^nh titers ym 

lit2 1] 

O NHA 

OR' i 
OH 

Jl. £JlT(ili¥*B&lft^-r6. A. Bielawska?>fCj:9$R^ 
$tl//c:^fe (Tetrahedron Lett., 2000, Vol. 41, p. 7 
821) Tfc^o ^c^*p\ Vi^>fbi!fe<t LT^^^o 

r ^y-f hat>Ji|g^ttTl>5 (A. Boumendjelb, J. 
Lipid. Res., 1994. Vol. 35, p. 2305) ]) 

-c, TIE::^a(o:^/iiW* Lv\ a. Bieiawska^co;^isfe{c: 

:ymhv ^^/i^i^mm-ch ^ . ^mmmt^^v i {cm 
bi-3^ft-e+3^T*fc5o ^fceg^^b^^cDffifflit, 
V id^Li-aSfti^sifiS-efcSo ^Jt^it. -2o°c 

-sot:. »^L<(10t:'-^^fiT\ »+$>PH^;5^e5+^ 
10 0 3 2] ||4Xm: ^li'g^^V I i<Dr^ys^t7 

ICS*. 4#|;i5-6S*;5WiS-Cfe^o SEJii:Lril:fe 
hy (TMS) S) l;ia«|$ti$4l'g'lc 

[0 0 3 31 



1. y^U;t-C15-N-Boc-N. 10— r y T^n y r V-^^ 
Boc. B-CHg, C = CH3) (D^^ 

niraol)*fi{b^^U'V2mll^:!gJS^-1^. %^\.fiit'^h. 
1 - Kxi/:/ (^="-€^0^21) 310 mg (1.8 \mo\)(r>M. 

i^=c^/umi&(DLO \A-^^^)->mmi.S mia.S mmoDSr 

I (A=Boc. B = CH3. C = CH3) 118 mg (1.0 
mol)(Di^it:?^'^l^l^l^^2 ml^SrAPx.. -20'^0t:-e 

600mg^o)t« r4xS'i^y;«?y/V^n'^ ht/^y^^-^ 
(-^:^-y->/g^g^:3i^yW=9 : : 1^4 : 1) 

0 mg(i|X^88%)#fc, 

[alo -41.4" (c 1.26, CHCI3) 

'H-NMR (CeDg. 80 ^0) : 6 (ppm) 0. 89 (3H, t, J = 6. 
6 Hz). 1.28 (16H, s).1.40 (9H, s), 1.45 (3H, s), 
1.64 (3H, s), 1.99 (2H. q. J = 6. 7 Hz). 3.69(1H. 
d, J = 6.3, 9.3 Hz), 3.90 (IH, dd, J = 1.8. 9. 3 H 
z). 3.95 (IH, dt.J= 1.5, 6.6 Hz). 4.41 (IH, t, J 
= 7.0 Hz), 5.53 (IH, dd, J = 7. 1, 15.4Hz), 5.71 (1 
H. dt, J = 6.7, 15.4 Hz),m/z (CI): C23H44NO4 (M+H) 
^t\^X(D^m$.. 398.3200, HSW 398. 3212 
[0 0 34] 2. :^iy:t-ClS-Boc-y^y^y::fi^y 
(it^^V I ^C*3l^rR=n-CloH2l. A=B o c) 0)^ 

lX^^^bnfzit'^(^95mg (0.24 mmol) ^fffm9mlt* 
0.1inl(c:^;^i>L. bOX:X5^m^WLtZo Si^S*^. 

> 1 mii:m^xmm^m'r^tmn&^^/i^tm 
nmit'^m^m.^m^mwtx.xn mg (ir^82%) # 

[aJo -1.6' (c 1.78, CHCI3) 

^H-NMR (270 MHz, CDCI3) : 6 (ppm) 0. 87 (3H, t, J = 
6.7 Hz), 1.25 (14H. s). 1.34 (2H, m), 1.43 (9H, 

s), 2.02 (2H, q, J = 6.7 Hz), 2.82 (IH, :/d-K), 
3.61 (IH, m). 3.77 (2H. d-=m, 3.7 Hz). 4.33 (IH, 

m), 5.18 (IH, d,J = 7.6 Hz), 5.50 (IH, dd, J = 6. 
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3. 15.6 Hz), 5.74 (IH, dt. J = 6. 7, 15.4 Hz) 
*^C-NMR (CDCI3) 14.1, 22.6, 28.3. 28.4, 29.0, 29. 

2, 29.3, 29.5, 29.6, 31.9, 32.3, 55.5, 64.2, 73.4, 
79.7, 128.9, 134.0, 156.6 

TL^i^^m (C2oH39N04i: LT) 
^ayffi (%) :C 67.08; Hll. 15; N 3.87 
tf^M (0/0) : C 67. 19; H10.99; N 3.92 
[0 0 3 5J 3. ;^U;e--C15-;^7>f V=f>>>^- 1 - 
V vm.^7.y')V I I R=n-CioH2i. 

A = H, R' =CH3) <D^J^ 

^^#H^T. 2Ti#ttl.fcfC'&ffe65 rag (0.18 mmol) 
kn%\\LWcMU^ mg (0.4 mmol) mUzmf)^ 
Us >mh V /i^/i^^O mg (0. 4 ramo 

1) ^jbDx. ^fUT 5 BtrsiM^t L^io t:i-^m^mtr 

1-^1:2) xmmi- ^^t{cx^ mmit^mt^m^m 
^btifzit^m ^^9 mg (14%) mttsi^titzo 

[a 3d -5.4'' (c 1.4, CHCI3) 

^H-NMR (270 MHz, CDCI3) : 6 (ppm) 0. 87 (3H, t, J = 

6.6 Hz). 1.25 (14H, s). 1.33 (2H, m), 1.42 (9H, 
s). 2.02 (2H. q, J = 6, 7 Hz). 3.77 (3H. d. J= 11.2 

Hz), 3.78 (3H, d, J = 11.2 Hz), 3.79 (IH, m), 4.0 
9 (2H, m). 4.33(1H. m), 5.03 (d, J = 9. 0 Hz). 5.46 

(IH, dd, J = 6.0. 15.4 Hz), 5.76 (IH, dt, J = 6. 
7, 15. 4 Hz) 

^^C-NMR (CDCI3) 14.1, 22.7, 28.3, 29.1, 29.2, 29. 

3, 29.5, 29.57, 29.61,29.7, 31,9. 32.3, 54.0, 54. 

4, 54.7, 66.1. 70.0, 79.7, 128.4, 134.0, 156. 0 m/z 
(CI): C22H45NO7P Q^-^nytLXOtmrn. 466.2863, 

^9m. 466.2855 
10 0 3 61 4. y^\y:t-ClS-:^y^ydtiyy-i- 

V>m ('(b'g'^nc^Dl/^rR-n-CioHaa) ^^-^^^ 
SX'^^btltzit'^mZ mg (0.05 mmol) ^Mit^^Ul^ 
ImUcmt^LX^mL. h y ^ ^/U^^y^^O micro 
L (0.3 mmol) ^AP;t. ^MT 3 ^ffiSl* bfCo :^(Dm 
ffi^S^^. v^:t^i^:/0.5 ml^7K0.5 ml^ADx. ^2 
Btffiffii^Lfco r*tSrS«gL. ^i?/-/Hml«rSD;t?f 
X^^mLfZo B^20 rag^THF-7K (2:1) i^^bU 
1^S^Blr;bZt\cX^^mit^^i:m&mi^tLX12 mg 

(iix^7i%) ntzo 

^H-NMR (270 MHz. CD3OD-CD3CO2D, 3:1) :6 (ppm) 0.8 
7 (3H, t, J = 6.7 Hz), 1.27 (14H, s), 1.39 (2H, m), 

2.07 (2H, q, J =6.6 Hz), 3.41 (IH. m), 3.92 (IH, 
dd, J = 7.0, 12.1 Hz), 4.06 (IH, m), 4.17 (IH, t, 



J = 7.8 Hz), 5.45 (IH, dd, J = 7. 7. 15.3 Hz), 5.86 

(IH, dt, J=6.6, 15.1 Hz)m/z (CI): C,5H34N05P (M+ 

wytLxmmm, 338.2026, mmm. 338.2051. 

[0 0 3 7J (*ijfe^l2) :^\^:t~ClB-:^y^>=fi>^ 

y-i-'jym at^m 1 (cjoi>T, R=n-Ci3H27) o 

1 . y. 1^:^-0 18-N-Boc-N. 10-^ y U "fV-y^ 
y^yxi^yy (^k-g^ifel I^C^oV^r. R=n-Ci3H27. A 
= Boc. B = CH3, C = CH3) (D^^ 

1 o 1 nm\z.^j& tfco m^m^m, itx*86% 

[a 3d -37.8" (c 0.84, CHCI3) 
'H-NMR (CeDg, 80 *C) : 6 (ppm) 0. 89 (3H, t, J = 6. 
7 Hz). 1.31 (22H, s).1.40 (9H. s), 1.45 (3H, s), 
1.64 (3H, s), 1.99 (2H, q. J = 6. 8 Hz). 3.69(1H, d 
d, J = 6.3, 9.0 Hz). 3.90 (IH, dd, J = 1. 5. 9.3 H 
z), 3.95 (IH, dt. J= 1.5, 6.6 Hz), 4.41 (IH. t. J 
= 7.0 Hz). 5.53 (IH, dd. J = 6. 8. 15.3 Hz). 5.71 
(IH. dt. J = 6.7, 15.4 Hz). 

^^C-NMR (CgDe) 14.1, 23.0, 24.3, 27.1. 28.4, 28.5, 
29.5, 29.6. 29.7. 29.9, 30.1. 32.3, 32.6. 62.5, 6 
4.8. 74.8. 80.3, 94.6, 130.6, 134.0, 156. 6 ra/z (C 
I): C26H50NO4 (M+H) •*•<!: LTt^im^i: 440.3670. %m 
fi:440. 3652 

[0 0 3 8) 2. y^x^Hr-ci^-^oc-T^y ^ydi^yy 
({b-g-^JV I {C:}ol/^T. R=n-Ci3H27> A=B o c) (O 

: 58'-60°C 
la] J, -O.r (c 1.6. CHCI3) 

'H-NMR (270 MHz, CDCI3) : 6 (ppm) 0.87 (3H, t, J = 
6.7 Hz), 1.25 (20H, s), 1.34 (2H, m). 1.44 (9H, 

s), 2.03 (2H, q, J = 6.8 Hz), 2.60 (IH, :/n— K), 
3.61 (IH, m). 3.78 (2H, d-«, 3.7 Hz), 4.34 (IH, 

dd. J = 2.9, 6.1Hz), 5.18 (IH, d, J = 7. 6 Hz), 5,5 

0 (IH, dd, J = 6.5, 15.5 Hz). 5.74 (IH, dt, J = 6. 

8, 15.4 Hz) 

^^C-NMR (CDCI3) 14.1. 22.7, 28.3, 28.4, 29.0. 29. 

2, 29.3. 29.5, 29.58. 29.63. 29.7, 31.9. 32.3, 55. 
5, 64.3, 73.4, 79.7, 128.9, 134.0, 156.6 
7C^4^*f« (C23H45N04i:LT) 

(%) :C 69.22; Hll. 45; N 3.47 
ttl^tt (%) : C 69. 13; Hll. 35; N 3.51 
10 0 39] 3. ::^U:t- CIS- :^y ^ y::fi^y-l - 
y ym:^:^y'/i^ iit^mv i i (c^jint. R=n-C 

13H27. A = H. R' =CH3) 

mmm lost mm\c^f& ltz, m^m^f^. iix*65% 

[ajp -3.5** (c 1.0, CHCI3) 

^H-NMR (270 MHz, CDCI3) : 6 (ppm) 0. 87 (3H. t. J = 
6.6 Hz). 1.25 (22H, s), 1.42 (9H. s). 2.02 (2H. 
q, J = 6.7 Hz). 3.77 (3H, d, J = 11.2 Hz), 3.78 (3 
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H, d, J = 11.2 Hz), 3.79 (IH, m), 4.09 (2H, m), 4. 
33 (IH, m), 5.03(d, J = 9.0 Hz), 5.46 (IH, dd, J = 

6.0, 15.4 Hz), 5.76 (IH. dt, J = 6.7.15.4 Hz) 
'^C-NMR (CDCI3) 14. 1, 22. 7, 28. 3. 29. 1, 29. 2, 29. 
3, 29.4. 29.5, 29.58, 29.63. 29.7. 31.9, 32.3. 54. 
3. 54.5. 54.6, 66.2, 70.1, 79.7, 128.4, 134.0, 15 
e.Om/z (CI): C25H51NO7P (M+H)*i: LTOtf-»M, 50 
8.3333, mWM, 508.3335 

10 0 4 0] 4. :^iy:t-ClS~:^y ^ l^=^iy>~ 1 - 
V>m (^t^^Wcm^X. R=n-C,3H27) (D^f& 

^H-NMR (270 MHz, CD3OD-CD3CO2D, 3:1) :6 (ppm) 0.8 
7 (3H, t. J = 6.6 Hz), 1.26 (20H, s), 1.38 (2H, in), 

2.06 (2H, q. J =6.6 Hz). 3.37 (IH, m), 3.95 (IH, 
dd. J = 7.0. 12.1 Hz), 4.07 (IH. m), 4.19 (IH, t. 
J = 7.8 Hz), 5.44 (IH, dd. J = 7. 7, 15.3 Hz), 5.86 

(IH, dt, J = 6. 6. 15. 2 Hz) 
Jtm^VfU (CisHggNOsP^h LT) 

(%) : C 56.82; H11.35; N 3.57 
f+^tt (0/0) : c 56.97; H10.09; N 3.69 

[0 0 4 11 mmms) ^U':^-2-r^y-3-V 

i^-r^/i^-l, 3 - i^yt—ju- 1 - y y (it'^m I 

*5V^r. R=C6H5) <D^f& 

I. :^U:t-i^>i-^/ur/U=2-/i^m^t$. (it^^^l 
ncioV^T. R=C6H5. A=Boc. B=CH3. C = 
CH3) <D^J& 

yzxL^/ur-i^^l^^m mg (l.O mmol). Ti^mitmti^ 
Ji^=i/±y265 mg (l.Ommol). v^:3^^/W^feM. 0 M^=^f 
f-^'^JftO.g ml (0.9 mmol). T/l-T't: K>fL'&tH I I 
(A=Bo c, B==CH3. C==CH3) 135 mg (0.6 mm 

m^t^mtm&mii^^KtLxm m (©^92%) #e> 

[a Jo -89. r (c 1.48, CHCI3) 

'H-NMR (CgDe, 80^) :6 (ppm) 1.39 (9H, s), 1.42 
(3H. s). 1.59 (3H. s),3.67 (IH. dd, J = 6. 3, 9. 3 H 
z), 3.94 (IH, dd, J= 2. 0, 9.3 Hz), 4.02 (IH, dt, 
J = 2.0, 6.4 Hz). 4.60 (IH. t. J = 6. 7 Hz), 6.22 
(IH. dd. J = 7. 1, 15.9 Hz), 6.62 (IH, d, J = 15.9 
Hz). 7.00-7.15 (3H, m), 7.26 (2H. m) 
^^C-NMR (CgDs, 80 tZ) 24.3, 27.1, 28.5, 62.5, 64. 
5. 74.4, 80.4. 94.6, 127.0. 127.1. 128.8, 128.9, 1 
29.9, 132.7, 156.6ro/z (CI): C19H28NO4 (M+H)*^ LT 

(Dtmm : 334. 1948, mmm : 334. 1952 

[0 0 4 21 2. i/^^^^/WM^ U':t-B o c 
B o c ) (D^^ 

mmmi(D2 tmm\c^f^Lfzo it-^^^i i (r=c 
gHg) 84 mg (o.25moi)^^hmmit^mm^mi^ti. 

T66 mg (]|X^89%) #btl^o 



MM. : 78~80t: 

[aJo +11.3° (c 1.32, CHCI3) 

^H-NMR (270 MHz, CDCI3) :6 (ppm) 1.43 (9H, s), 2. 
03 (2H, q, J = 6.8 Hz), 3.75 (IH. :/n- K). 3.79 
(IH, m). 3.85 (2H, ), 4.64 (IH, m), 5.37 (IH, d, J 
= 8.3 Hz), 6.27 (IH, dd, J = 5. 9, 15.9 Hz), 6.69 
(IH, d, J = 15.9Hz), 7.22-7.42 (5H, m) 
^^C-NMR (CDCI3) 28.2, 55.6, 63.5, 72.6. 79.9. 126. 
5 (20. 127.7, 128.5 (2C). 128.8, 131.4. 136.5. 15 
6.6 

Ttm'j^^m (Ci6H23N04<t L-r) 

Ha'HI (%) : C 65.24; H 8.03; N 4.67 

tmiM (%) : C 65. 51; H 7. 90; N 4. 77 
[0 0 4 3] 3. i^:y'r^Jl'my^l^:t-B o cT^ yr 

;u=i—/u]):ym=^:^ir/u (it^mvi ncjov^r. r = 

CgHg. A-H. =CH3) (D^^ 
[aJu +0. 9° (c 0.9, CHCI3) 

^H-NMR (270 MHz. CDCI3) :6 (ppra) 1.37 (9H, s). 3. 
76 (3H, d, J = 11.2 Hz), 3.78 (3H, d, J = 11. 1 H 
z). 3.93 (IH, m). 4.15 (2H. m). 4.58 (IH. m),5. 12 
(d, J = 8.3 Hz). 6.20 (IH. dd, J = 5.4. 16.0 Hz), 
6.70 (IH, d, J =16.0 Hz), 7.18-7.40 (5H, m) 
'^C-NMR (CDCI3) 28.2, 54.3, 54.5, 54.6, 66.0, 66. 
9, 79.8, 126.5 (2C), 127.6, 128.3, 128.5 (2C), 13 
1.6, 136.6. 156.0m/z (CI): CigHgoNO^P (U+wytLX 
(Dimffi : 402. 1611. ^aiJIi : 402. 1632 

[0 0 4 4] 4. ;^u:t-2-r ^/-3-v^>^-^5:/w 

- 1 . 3 i-V^m {Vc^m I J;:*3v^-c. 

R^C^H^) (D^^ 

- immmm:n'y^/-/i^/mik/yi^=6 : i : d 

'H-NMR (270 MHz. CD3OD-CD3CO2D, 4:1) :6 (ppm) 3.6 
5 (IH, m), 4.03 (IH, m), 4.14 (2H, m), 6.22 (IH, d 
d, J = 6.0, 16.0 Hz). 6.80 (IH, d, J = 16.0Hz), 7. 
22-7.40 (5H. m) 

[0 04 51 (mmm 4 ) Edg^mi^jt^^^m,m 

HL 60*ffij5a«:*fflJiaffi*T<i;'9A^b. BBRC '98. 263. p. 2 

S3mi^(D:^mcV^'oX. 10%'^v'JJ&i^jfiLM^^^tfcRPM 

I -momm (Qihco)^^\,^xmsommimu tdg^m 
i^^mmmmi^^m.i^xi^^^^m'wm^mmmw Hieosr 
mmLtz. ^(OEdg^^i^^mmmm\m^Lx\^^^ hl 
6o^^^/^r. ^mmn(Dmmftm^^^mLfco mmjt^ 
^(ommti^x. mm\^ca^^msi(D±^^m'^\^tco 
ib\ HiQommmmAKDEdg^^mt. spn - 1 pt^^-t 

{.tzmcmmiH ca^-'M&^*-±^ir^mm^^tix\^^ 

^(FEBS Letter ^96, 379. p. 260, BBRC '98, 253. p. 
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^72^^^tco ^^m±^i^p^{cmmmmm 1.2 mi^%m 

«:^3tStt LS - 50 B U^—^yzn/i,-^^^ jjsfflfssy 
h LfcFura - 2^m&) t3SQ nm (^S^^Fura - 

2imm {c^mcm^mx.. 510 im(D^^^si^mm 

LXCa2";6^ii;tlDf ^ -if 5 Jii^^lf* Lfco 
«^i^itelK«i?:AD^IC 1 microM<7)SPN - IP^iiSPU 

^^.;tiDL/c^. SPN - iPii^m\c^^m^\^ca^^m^mm 

^^^(D^m^nmm SPN - l P (l micro M)^^^P 

^tS^e<hbr. Ca2"iiMit%'CfFffiLy^Co -^cos 
II*0»J 1 (O^ti-^ifepii^o. 003-0, 03 mic^oM^S^CjBl^ 

0.1 fflicroM^^^c^DV^r. fflftfe^¥6^{e:sPN - iPlciS 
Ca2''^^ii^p^«j*iJL;rco ^(^*£:^^iiuc^i-o * 

fc. *fi9flaf^Ca2*li;^JP(7)50%pajl:Jga (EDgoU) 5^5, US 
mKDit'^^V 0.015±0.007 inicroM. mMm2(Di\:^ 
^X* 0. 030±0. 002 microM. H^fe^J 3 CO^fb^^T 0.037 
±0.014 microHXh<>rzt>\ gEiC Mgm^mm^^tl 
Xl^^^T^y^XO EDgoffi 1.8±0. 1 microM^ltifc'f-S 

^^jfe^ij 1 cofb-g-^cof^^^^gf^/i^ioofg. mmm 2 

m 1 (c^-To 
1*1] 





EDjioCmicro M) 






1.8±0.1 






0.015 ±0.007 




0.030 ±0.002 


8 


0.037±0.014 



[004 61 immm 5 ) m¥mm\cR\t-ri^m 

mmmm\c^\^^x)k'§w-mmmm^(Di^m ltzo 
mmmitm<Dmmcw^ xsk^W'mmmmmmmt)>b 



Edg^mmmmLx\^^^mm'^^nx:i6^ dheA 

merican Society for Pharmacology andExperi mental T 
herapeutics* 00, Vol. 58, 449M) . SPN - 1 Pi: 1^ 

hi\jX\^^ ( The American Physiological Society 9 

8. C1255M)o e^oT. ^0. %m^\ ICOfbl-g^^lCi^ 

Edg^^*^lgfii14;d5|f|^$tirv>5^7 ^ >'<S^fflv^fCo 
y y V Sli]Ml^llS«r-'</^-n i^^ic J: o r^iS 23® 
rfl^(cni>7xyy hife (Explant culture) J; o TP 

m\^fzm^mmm^^ io%™iik«^^A.fcDMEMtg 

ift (Gibco)lcr^ilL. iclEl#8f^L^^$-&fc@^, 5X 

13^^:7 yrfV/i/:7;j-;^:7;i- y/l/zi y V ( lo microM 
)t^^txmMmi<O\t^ii0. ^v^^i:;?^y ^>'^±3$*Ci 
aaiC^APL. 24^K^. BrdUT5/-fe^ (Science '82. 2 
18, p.474){Cj:oT«?ga^i'J^Lyc:o ^co^^, H 
ife^J lOfb-g^i^f^ 0.3'-3 microM^iaiC:foV^T. fflftft 

t X^xm^^^^fzy^y^ V[Col/^Tfi30. 100 microM^g 

2 tC^-f, 

to 0 4 7] iMmm 6) - SPN - 1 PS:fflV^ycla 

S9#8l*l«ffll!St*H L 6 0 %fflV>ybo H L60*ffli!aSr]iiL- 
^mK^r>X^U'^ F- 12^i1fe { 4t:^#. 10 ral) Id 
mm\^. RlUg^^lCfigAtfCo ^j^a^^^fS 200 micro 
1(1X10® »IJia/ml F- 12) IC. 1 hMO^H- SPN 

- 1 P( 15 micro Ci/1 mM) tmmSt 100 x)!A<0^1Sm 

it^m (mmm ut^^. mmm 2i\L^m. %mm3it 
^Apx.. 4X:kx 305^rfl m^mwx^x) 

^^^fTr>ito la^m 12.000 Tpm\^Xi^»L-^m^. ± 
^U— >':*7r>>'^w- L 2100(^5^i5^-7^^)-eife|t^ 

*J;!9. SPN - 1 Pirl^li. ^JfegiJ Hb^ife. ^lfi«3J 
2^-0-^. ^H^HSiT^fb'g'ife^iS, - SPN - 1 ?\m 

[«2l 



-II- 





m-^Vtc 'H-SPN-IP (DFM) 






1323± 81 




SPN - 1 P 


975± 45* 






1023 ± 66* 






843 ±127* 






1102± 379* 



[0 0 4 8] mmm 7 ) m&.ik%^y'/i^^m^^fz^ 

mmi\L^mn^^^t^x.hfix\^^^o spn-ip 
-e. sPN-lPS^2fe3E5se^^^J^Lrfflv^r. 

in vitro^-rv'^^ltSlL. ^<0'e'f;V^^\^X . 
[004 9] ( 1 ) ^flUjkWin witro^&^fJ\^(Om 

^aS»L;^$?^'«??jS?«Sr*Dx.. T^lciS PN- l PSr 

^iSa 0. l'-10microM<l:/^6J;9(-lj^LfCo IP"^. h 

JkW in vitrofjJiE^x/W^;^^oTV^6o 

Lfc»«t»^^^ 5 3 0 n mco^^S^S J; i9 fiij^ 

|gt] X 1 0 0 

SPN- 1 PM^*n(^#'&-Cfe 
^(Om^^ SPN- IP 10 microMiCT. *«{^:»+3* 

o !9 . s p N- 1 ptmrnmimnt i.x^m 
[00 50] ( 2 ) ^^mm. - ^"^fy&mm^-K^m 



;VT^imjfe0lj2cO{b^tl^ 0.01--1 microMT'^^DP 
U S PN - 1 P 10 micro M^rT^lcAtlTi^^E^^ 

LfCo $6oT. afilJkl' in vitYo^'fMZ.t^X. SP 
N- 1 P^i^^^^eSJct UTfflV^fc^■&. ^ffi^j2C0{l:: 

[0 05 11 

mm(onmY^m^7r^'r^yyxhh {:^y^:^',n 
%\^x^mmm^7r^iro 

[03] f^>s«-»*«fti:f^fflfc&ti-rspN-i 

P(^f^fflSr^1-o 

[114] ^^0^>fb'&^^W»f«<^JkWf^^*ffliiS-«co5gPiSi 
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mi] 




m^mm < micro m) 
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[1^4] 




XMlM 2 0.01 micro^ 
SSSffl 2 0.1 microM 
31 MOV 2 Imicr oM 



(51) Int. CI. ^ iSS'Jia-^ 

A6 1P 11/00 

27/02 

29/00 1 0 1 

35/00 



F 1 

A6 1P 11/00 

27/02 
29/00 
35/00 



10 1 



(72)^p^# miw jEM 

^ftfemo < mm 1-1-1 a^Lfr&ife 



Fi$^— ix(##) 4C086 AAOl AA02 AA03 AA04 DA34 
MAOl MA04 NA14 ZA33 ZA36 
ZA37 ZA40 ZA45 ZA59 ZA96 
ZB15 ZB26 
4H050 AAOl AA02 AA03 AB20 AB23 
AB25 AB27 AB28 AC40 AC80 
BD70 
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